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配合物 缩写 代码 
乙二胺四乙酸 H4edta  
1, 3-丙二胺四乙酸 1,3-pdta  
乌洛托品，六亚甲基四胺 hmta  
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{Zn2(H2O)6[pdta(OH)2]2}n·4nH2O  3 
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摘  要 
 I






本文选择 1,3-丙二胺四乙酸为原料，研究其转化到新型配体 H2pdta(OH)2·H2O (1)
的实验方法，对比利时的 Daisy Bayot 的合成方法进行优化，并对其进行晶体结构，核
磁，红外的表征。此外，我们从化学合成的角度出发，以 H2pdta(OH)2·H2O (1) 为配体，
与不同过渡金属在不同条件下进行配位，得到了一系列配合物(2)- (5)：
{Mn2(H2O)6[pdta(OH)2]2}n·4nH2O (2)，{Zn2(H2O)6[pdta(OH)2]2}n·4nH2O (3)，Zn(hmta)Cl3 
(4)，[Co2(OH)2(pdda)2]·4H2O (5)，并对其进行 IR，NMR，UV-vis，磁性，热重和晶体结
构的表征。主要结果如下： 
    1. 文中优化合成了新型配体 H2pdta(OH)2·H2O (1)，通过对其进行结构和溶液的
13C
核磁表征，表明其在 pH 约为 3.5 的条件下存在着分子内氢键，随 pH 值的升高，N, N’-
二羟基-1,3-丙二胺四乙酸上的 N-羟基向 N-端氧转变。 
    2. 配合物 (2)-(3) 是 N, N’-二羟基-1,3-丙二胺四乙酸与锰(Ⅱ)、锌(Ⅱ)配位得到的配

























是由一分子的 hmta 上的一个 N，三个 Cl 跟锌配位，形成四配位的正四面体构型。配合
物(5) 是一个双核的中性分子，由两个丙二胺二乙酸分子的两个乙羧基上的氧和两个氮



















Polyaminocarboxylic acids(PAC) are widely studied and applied as chelating agents, 
but they are difficult to degradation in environment. The existence of large amount of PAC in 
environment will destroy the balance of metal ionic, which greatly influences the 
environment.  Much research has been done to the biodegradation of PAC, but little was 
done to the chemical degradation of them. 1,3-propanediaminetetraacetate is one of the most 
important ligands that are widely investigated. So the research on the chemical degradation 
of 1,3-propanediaminetetraacetate is of great importance. 
In this paper, 1,3-propanediaminetetraacetate acid was used as raw materials, we 
prepared the N, N’-dihydroxy-1,3-propanediaminetetraacetate(1) by optimizing the synthetic 
method that has been described by Daisy Bayot in Belgium. (1) was characterized by IR and 
NMR spectrum,as well as by CCD analysis. Starting from (1) -a novel ligand, four new 
transition metal complexes have been prepared and characterized: 
{Mn2(H2O)6[pdta(OH)2]2}n·4nH2O (2),{Zn2(H2O)6[pdta(OH)2]2}n·4nH2O (3),Zn(hmta)Cl3 
(4)，[Co2(OH)2(pdda)2]·4H2O (5).The studies of four complexes are summarized as follows: 
1. The synthesis of the novel ligand H2pdta(OH) 2·H2O (1) were adapted from the 
method that reported by Daisy Bayot in Belgium. The 13C NMR spectra of the solution of it 
show that when the pH value is around 3.5, there exist hydrogen bonds in the molecular. With 
the pH value of the solution increases, the ligand changes from N, N’-dihydroxy-1,3- 
propanediaminetetraacetate (1) to species of N, N’-dioxido-1,3- propanediaminetetraacetate 
acid in solution. 
2 . The complexes {Mn2(H2O)6[pdta(OH)2]2}n·4nH2O (2) and 
{Zn2(H2O)6[pdta(OH)2]2}n·4nH2O (3) are both dinuclear coordination polymers. One carboxy 
group of [pdta(OH)2]
2- anion serves as a bridging group, connects with the other monomer to 
form the chains.  The 3D structure network is constructed via the hydrogen bonds between 















ligands are tridentates in both complexes, which connect with two metal ions via the three 
carboxy groups, with the left ones binding with the hydroxyl groups to form hydrogen bonds, 
either intermolecular or intramolecular. 
   3. Zn(hmta)Cl3 (4) and [Co2(OH)2(pdda)2]·4H2O (5) are the reaction of (1) and transition 
metal Zn and Co at water bath of 60 ˚C and at room temperature respectively. In these two 
compounds, H2pdta(OH)2·H2O (1) degrades in varying degrees, which transforms into 
methenamine(hmta) and 1,3- propanediaminediacetate acid respectively. Compound (4) is 
constructed by 3 Cl anion and one hmta cation to form a tetrahedron. Compound (5) is a 
dinuclear neutral complex containing one [Co2(OH)2(pdda)2]
 entity, which is wrapped by two 
pdda2- units, and of which hydroxyl groups serve as bridging groups. 
Key words: transition metal, N, N’-dihydroxy-1,3-propanediaminetetraacetate, 1,3- 
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